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(54) Optical pick-up 



(57) . An optical picic-up emits three laser beams onto 
an optical disk. The three laser beams are reflected on 
the optical disk and incident to a condenser lens. The 
three laser beams are further incident to a holographic 
device via the condenser lens. The surface of the holo- 
graphic device is divided into a first and a second holo- 
gram region by a bisecting line oriented almost parallel 
to the track formed on the optical disk. The holographic 
device generates ± Ith-order diffracted light beams on 
the hologram regions. The ±1th-order diffracted light 
beams are incident to a photodetector having a plurality 
of photo-detecting segments corresponding to the ± 1 th- 
order diffracted tight beams. The photodetector detects 
signals recorded on the optical disk based on the ±1th- 
order diffracted light beams. 
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D script! n 

BACKGROUND OF THE INVENTION 

5 [0001] The present invention relates to an optical pick-up for writing/reading data to/from an optical disk. 

[0002] Welt known techniques for detecting signals from optical disks have advantages and also disadvantages. 
[0003] Such advantages and also disadvantages surface, particularly, for optical disk drives to drive several types 
of optical disks. 

[0004] In detail, a differential push-pull (DPP)-tracking error detection technique is used for DVD-R (rewritable DVD) 
10 when no data have been recorded. 

[0005] The DPP-tracking error detection technique, however, produces only a small amplitude in tacking enror signals, 
thus resulting in Inadequate servo characteristics, for signal reproduction from ROM disks, such as, DVD-Videos. 
Because ROM disks have pits the depth of which is decided for a phase-difference detection (DPD)-tracking error 
detection technique. 

15 [0006] For signal detection from DVD-R and ROM disks, optical disk drives, therefore, require both DPP and DPD- 
tracking error detection mechanisms. 

[0007] An astigmatism-focus detection technique with the DPP- and DPD-trackIng error detection can be achieved 
by a relatively simple configuration of optical system. 

[0008] However, this technique raises problems, for land and groove recording-type optical disks, such as, DVD- 
20 RAM disks recorded with data in both lands and grooves, such that signals from an optical pick-up when traversing 
tracks on the optical disks in seeking would be mixed with focus error signals. 

[0009] Providing detection mechanisms for every type of optical disks on one optical disk drive, for solving such 
problems results in a complex optical system, a number of signal lines from a photodetector, several stages of lA/ 
amplifiers for current-to-voltage conversion of signals from the optical detector and arithmetic circuitry, and so on. 
25 [0010] Moreover, such an optical disk drive has other problems when installing another detection mechanism for 
r writable optical disks. 

[0011] In detail, rewritable optical disks are recorded with wamble signals with undulation in the direction of tracks 
by groove-modulation and also address signals in pits for address management. These signals are. however, easily 
distorted by positional displacements in optical axis and optbal detector, etc. 

30 

SUMMARY OF THE INVENTION 

[0012] A purpose of the present invention is to provide an optical pick-up for detecting signals from several types of 
optical disks by using detection techniques, such as DPD, DPP and SSD (spot-size detection). 
35 [0013] The present invention provides an optical pick-up including: a condenser lens to accept three laser beams 
reflected on an optical disk; a holographk: device to accept the three laser beams via the condenser lens, a surface of 
the holographic device being divided into a first and a second hologram region by a bisecting line oriented almost 
parallel to track formed on the optical disk, thus generating ±1th-order diffracted light beams on the hologram regions; 
and a photodetector to accept the ± Ith-order diffracted light beams to detect signals recorded on the optical disk, the 
photodetector having a plurality of photo-detecting segments corresponding to the ± 1 th-order diffracted light beams. 

BRIEF DESCRIPTION OF DRAWINGS 

[0014] 

FIG. 1 shows a basic configuration of an optical pk:k-up for explaining several types of signal detection techniques; 
FIG. 2 shows another basic configuration of an optical pick-up for explaining several types of signal detection 

techniques; 

FIG. 3 illustrates an example of a divided pattern on a holographic element; 
50 FIG. 4 illustrates an example of a pattern on a photodetector, 

FIG. 5 illustrates an example of a divided pattern on the holographic elennent for SSD-focussing enror signal de- 
tection: 

FIG. 6 illustrat s is an xample of a patt m on a holographic d vie having ph to-d tecting segments; 
FIG. 7 illustrat s an example of a pattern f a photodetector for DPP-tracking error signal detection; 
55 FIG. 8 shows a configuration of an optical pick-up as a pr f rred embodiment according to th pr sent invention; 

FIG 9 illustrates an arrang ment of optical spots fomn d n an optical disk; 
FIG 1 0 is a plan view of a holographic device installed in the optical pick-up shown in FIG. 8; 
FIG. 1 1 illustrates an anrangement of photo-detecting segments on a photodetector installed in the optical pick-up 
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shown in FIG. 8; and 

FIGS. 12A and 12B show modifications to a signal-detection optical system installed in the optical pick-up shown 
in FIG. 8. 

5 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[0015] Preferred embodiments according to the present invention will be disclosed with reference to the attached 
drawings. « 

[0016] Before disclosing embodiments according to the present invention, several types of signal detection are dis- 
10 cussed. 

[0017] In FIG. 1 , a laser beam LA emitted by a semiconductor laser diode 2 is converted into a bundle of parallel 
beams by a collimator lens 4. 

[001 8] The parallel beams pass through a polarization beam splitter (or half mirror) 6 and reflected by a mirror 8 and 
converged onto an optical disk D by an objective lens 1 0 to form an optical spot on the disk D. 
15 [0019] A light beam reflected on the surface of the optical disk D passes through the objective lens 10 and incident 
to the polarization beam splitter 6 via the mirror 8 as parallel beams. 

[0020] The parallel beams are reflected by the polarization beam splitter 6 and guided to a signal-detection optical 
system 12. 

[0021 ] The signal-deleclion optical system 1 2 employs astigmatism-focus error signal detection and push-pull-track- 

20 ing error signal detection techniques. 

[0022] The parallel beams reflected by the polarization beam splitter 6 are focused on a cylindrical lens 1 6 by a 
condenser (ens 14 to generate astigmatism and form an optical spot on a quartered photodetector 18. 
[0023] The astigmatism-focus error signal detection technique utilizes the astigmatism generated by the cylindrical 
lens 1 6. A circular optical spot is formed on the photodetector 18 while the optical spot on the optical disk D is in focus 

25 ther on, and the circular spot becomes elliptical as the spot on the disk D is gradually out of focus while the disk D is 
. approaching or moving apart from the optical pick-up. 

[0024] As an optical spot on the optical disk D moves from side to side over the tracks, an optical spot on the quartered 
photodetector 1 8 moves from side to side. Tracking error signals are then detected by the difference between signals 
on two pairs of detecting segments on the photodetector 1 8 located right and left with respect to the tracks on the 

30 optical disk D. 

[0025] The push-pull-tracking enror signal detection technique has a problem in that lens-shifting of the objective 
lens 1 0 in the tracking direction generates offsetting to the tracking error signals. 

[0026] This problem is solved by a phase-difference detection (DPD)-tracking error detection technique that detects 
phases in pits on the optical disk D. Signals detected by the quartered photodetector 18 are processed to produce 
35 tracking error signals. 

[0027] Illustrated in FIG. 2 is an optical pick-up utilizing hologram. Elements in this mechanism that are the same or 
analogous to the elements shown in FIG. 1 are referenced by the same reference numerals. 

[0028] A holograph ic device 22 has a package In which a semiconductor laser diode and a photodetector are installed, 
with a holographic element 20 attached to the package, for servo signal detection. 
40 [0029] A laser beam emitted by the semiconductor laser diode is incident to the holographic element 20. The zero- 
order diffracted beam is generated and guided onto the optical disk 0 via the collimator lens 4, the mirror 8 and the 
objective lens 1 0 to fonii an optical spot thereon. 

[0030] A light beam reflected on the optical disk D is converted into a convergent bundle of beams via the objective 
lens 10, the mirror 8 and the collimator lens 4, and incident to the holographic element 20. 
45 [0031] The holographic element 20 generates the +lth-order or the -Ith-order diffracted light beam for servo signal 
detection. 

[0032] Hluslraled in FIG. 3 is an example of a divided pattern on the holographic element 20, having a three-region 
diffracting surface with the first bisecting line on the diameter and the second bisecting line orthogonal to the first 
bisecting line, for knife-edge focus signal detection and DPO-tracking signal detection by using the -i-l th-order diffracted 
50 light beam. 

[0033] Illustrated in FIG. 4 is ah example of a pattern on the holographic device 22 having four photo-detecting 

segments A to D. 

[0034] A focus error signal FE and a tracking rror signal TE are obtain d as follows: 

55 

FE = A - B 
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TE = phase C - phase D 
where "phase" represent a phase of the signal detected on each s . gment. 

[0035] Illustrated In FIG. 5 is an exannple of a divided pattern on the holographic element 20 for spot-size (SSD)- 
focusslng error signal detection using the +1th- and -tth-oder diffracted light beams. 

[0036] The holographic element 20 in this example has four diffracting regions divided by two diameter-length bi- 
secting lines orthogonal to each other. 

[0037] Illustrated in FIG. 6 is an example of a pattern on the holographic device 22 having 12 photo-detecting seg- 
ments A1 to A4. B1 to B4, CI to C4 and 01 to D4. 

[0038] A focus error signal FE and a tracking error signal TE are obtained as follows: 

FE = {A1 + C1 + A2 + C2 + A3 + C3 + A4 + C4) - (B1 + B2 



+ 83 4.84) 



TE = phase (A1 + 81 + C1+ A4+ 84 + C4) 
- phase (A2 + 82 + C2 + A3 + 83 + C3) 

[0039] For rewritable optical disks, such as, DVD-R. DVD-RW and DVD-RAM, with no pits thereon while no data 
having been recorded, a differential push-pull (DPP)-tracking error signal detection technique Is employed that requires 
no pits for detection with no offsetting that would otherwise be generated due to lens-shifting, instead of a DPD-tracking 
error signal detection technique for detecting phases in the pits. 

[0040] The DPP-tracking error signal detection, like a well known three-beam technique, divides a laser beam to be 
Illuminated onto an optical disk into a main beam and sub-beams by means of a diffraction grating. 
[0041] The sub-beams are illuminated onto the optical disk a little bit displaced from the main beam for signal de- 
tection in right and left with respect the tracks on the disk. 

[0042] The three-beam technique emits sub-beams on an optical disk displaced by 1/4 tracks right and left from a 
main beam, for tracking en-or signal detection based on the difference in strength of the sub-beams. 
[0043] On the other hand, the DPP-technique emits sub-beams on an optical disk displaced by 1/2 tracks right and 
left from a main beam. A photodetector for sub-beam detection is divided into two in the direction of detecting a push- 
pull signal. The difference between a push-pull signal based on the main beam and another push-pull signal based on 
the sub-beams cancels offsetting of the push-pull signal due to lens-shifting of the objective lens. 
[0044] Illustrated in FIG. 7 is an example of a pattern of a photodetector for DPP-tracking error signal detection. 
[0045] The photodetector (holographic device 22) in this example has a quartered photo-detecting segments A to D 
and a bisected optical detecting segments El and E2, and F1 and F2. 
[0046] . A tracking error signal TE is obtained as follows: 

TE = ((A + D) - (B + O) - G((E1 - E2) + (F1 + F2)) 

where "G" represents a gain decided according to a groove depth of a diffraction grating for obtaining a preferable ratio 
in amount of divided light of a spot light on an optical disk. 

[0047] Based on the differences between the several types of signal detection techniques as discussed above, pre- 
f rred embodiment according to the present will now be described in detail. 

[0048] FIG. 8 shows a configuration of an optical pick-up as a preferred embodiment according to the present In- 
V ntion. 

[0049] The optical pick-up Is provided with a laser diode 20 for emitting a laser beam LA for data-reading/writing; a 
collimator lens 46 for converting the laser beam LA into a bundle of parallel beams; a diffraction grating 30 for diffracting 
the bundle of parallel beams into three beams, or one main b am and two sub-beams; a prism 32 for luminous pattern 
conversion; a p larization beam splitt r 60; a mirror 80 for reflecting th three beams to an optical disk D; a 1/4-wave 
plate 34 for converting the three beams into circularly polarized light beams, and an objective lens 100 for focussing 
the three beams onto the optical disk D. 

[0050] The diffraction grating 30 is adjusted for its rotary angle so that, as illustrated in FIG. 9. three beam spots are 
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fonmed in the direction of disk tracks TR, and two sub-b am spots SP2 and SP3 are formed as displaced from a main 
beam spot SP1 by 1/2 tracks. 

[0051] The optical pick-up (FIG. 8) is further provided with a signal-detection optical system 36 constituted by a 
condenser lens 140. a holographic device 38 and a photodetector 40. The signal-detection optical system 36 is con> 
5 figured such that a distance LI between the condenser lens 140 and the holographic device 38 is shorter than a 
distance L2 between the holographic device 38 and the photodetector 40. 

[0052] The holographic device 38 is shaped like a disk with a center-bisecting line 42 as illustrated in FIG. 10. Two 
types of diffracting regions are fonned on the holographic device 38 at both sides of the bisecting line 42. The bisecting 
line 42 is oriented in the direction depicted by an arrow 44 almost parallel to disk tracks in the pattern of a bundle of 
10 beams reflected by the optical disk O. A circular grating is fomied on each of hologram regions 38A and 38B. 

[0053] The three beams are incident to the holographic device 38 so that they straddle the bisecting line 42, thus at 
least the ±ith-order diffracted light beams being generated. 

[0054] The photodetector 40 for accepting the ± 1 th-order diffracted light beams has a optical receiving surface, as 
illustrated in FIG. 11. for spot-size (SSD)-focus detection. DPO- and differential push-pull (DPP)-tracking detection. 
'5 [0055] Formed on the optical receiving surface are twelve photo-detecting segments 52-1 to 52-12. The photo-de- 
teciing segments are arranged such that segment pairs, such as (52-1 , 52-2) and (52-3, 52-4), are provided to straddle 
a symmetry axis 50 in each of three stages. The symmetry axis 50 is also oriented in the direction almost parallel to 
disk tracks in the pattern of a bundle of beams reflected by the optical disk O. 

[0056] In pHflicular. each of the middle stage-segments 52-5 to 52-8 is divided into four segment sections to form 
20 (our cells, thus lotally Iwenty-four divided regions being formed on the receiving surface. 

[0057] Moreover the photo-detecting segments are located to accept the twelve ±1th-order diffracted light beams. 
[0058] In detail, the four segments 52-5 to 52-8 in the middle stage accept the diffracted light beams generated based 
on the main beam (SP1) spot on the optical disk D. for focus and DPO-detection. 

[0059] On the other hand, the upper stage-segments 52-1 to 62-4 and the lower-stage segments 52-9 to 52-12 
25 accept the diffracted light beams generated based on the spots of the sub-beams SP2 and SP3, respectively, on the 
optical disk D. for DPD-deteclion. 

[0060] Hologram-pitch and -pattern are set for the holographic device 38 (FIG. 1 0) so that light beams passing through 
the hologram region 38A are incident to the outer segments (52-1 , 52-5. 52-9) and (52-4, 52-8, 52-1 2) whereas light 
beams passing through the hologram region 38B are incident to the inner segments (52-2, 52-6, 52-10) and (52-3, 
30 52-7.52-11). 

[0061 ] Moreover in FIG. 1 V SSD-focus detection is perfomned through the middle two cells and the outer two cells 
and DPD-signal detection is pert omied through the upper two ceils and the lower two cells in each middle-stage seg- 
ment, such as. the segment 52-5. 

[0062] The cells are denoted by A1 to H1 and A2 to H2; and the non-divided segments 52-1 to 52-4 and 52-9 to 
35 52-12 are denoted by II , J1 , J2 and 12, and 13, J3, J4 and 14, respectively, in FIG. 11 . These notations are also used 
to represent signals generated through the cells and segments. 

[0063] An operation of the optical pick-up (FIG. 8) according to the present invention will be disclosed in detail. 
[0064] A laser beam (linearly polarized light beam) LA emitted by the laser diode 20 is converted into a bundle of 
parallel beams by the collimator lens 46. The parallel beams are diffracted into one main beam and two sub-beams 
40 by the diffraction grating 30. The elliptical luminous pattern of the three beams is transfomried into the circular pattern 
by the prism 32. 

[0065] The three beams then passes the polarization beam splitter 60 and reflected by the mirror 80. The reflected 
beams (first linearly polarized light beams) are incident to the 1/4-wave plate 34 and converted into circularly polarized 
light beams. The beams are converged onto the optical disk D via the objective lens 1 00 to form three beam spots on 
the disk surface. 

[0066] As illustrated in FIG. 9, the main beam spot SP1 and the sub-beam spots SP2 and SP3 are so fomied that 
the sub-beam spots are displaced from the main spot by 1/2 tracks, which is obtained by adjustment of a rotary angle 
of the diffraction grating 30. 

[0067] The light beams reflected on the disk surface are incident again to the 1/4-wave plate 34 via the objective 
50 I ns 1 00. The circularly polarized light beams are converted Into second linearly polarized light beams, the polarization 
plane of which is orthogonal to that of the first linearly polarized light beams. 

[0068] The second linearly polarized light beams are reflected by the mirror 80 and incident again to the polarization 
beam splitter 60. The second lineariy polarized light beams are reflected by the p larization b am splitter 60 due to 
their polarization plane orthogonal to that of th first lineariy polariz d light b ams, and guid dt th signal-detection 
55 optical system 36. 

[0069] The second lineariy polarized light beams are converted into a convergent bundle of beams by the condenser 
lens 140. The convergent bundle of beams are incident to the holographic devic 38 and diffracted int the ± Ith-order 
diffracted light beams. The diffracted light beams are incident to the photodetector 40. 
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[0070] The holographic devic 38 is configur d so that it is divided into tw holographic elements In the direction 
parallel to the tracks TR on the optical disk O (FIGS. 8 and 9). The holographic elements convert an optical axis for 
f onming an optical spot on the optical receiving surface of the photodetector 40, and act as a concave lens for a negative 
power and a convex lens for a positive power due to the ± 1th-order diffracted light beams. 
5 [0071] In FIG. 11 , the middle four segments 52-5 to 52-8 are provided for focus detection, DPD-detection and RF- 
signal detection to the main beam spot on the optical disk 0. The upper and lower eight segments 52-1 to 52^ and 
52-9 to 52-12 are used for DPP-detection to the sub-beam spots on the optical disk D. 

[0072] Each of the middle segments 52-5 to 52-8 is divided Into four, for SSD, DPD, PP and DPP-detec^lon. for 
example, on the middle segment 52-5, the difference between the addition of the signals generated from the segments 
10 B1 and C1 and the addition of those from the segments A1 and 01 are used for SSD-focus detection. Moreover, the 
addition of the signals from the segments A1 and B1 and the addition of those from the segments CI and D1 are used 
for detecting a portion of a DPD-signal. 

[0073] The SSD-detection with less affection of optical distribution and lens displacement, etc., is achieved In the 
present invention by detecting both the tracking error signal and the OPD-slgnal generated before and after a focal 

15 point of the beam spot on the optical detector 40. 

[0074] Among the photo-detecting segments on the optical receiving surface of the optical detector 40, the segments 
52-1, 52-5 and 52-9 correspond to the + Ith-oder diffracted light beams on the hologram region 38A (FIG. 10), the 
segments 52-2, 52-6 and 52-10 correspond to the + Ith-oder diffracted light beams on the hologram region 38B, the 
segments 52-3. 52-7 and 52-11 correspond to the - Ith-oder diffracted light beams on the hologram region 38B, and 

20 the segments 52-4, 52-8 and 52-12 correspond to the - Ith-oder diffracted light beams on the hologram region 38A, 
wh re the hologram regions 38A and 38B can be reversed, and also the +1 th- and the,-lth-prder diffracted light beams 
can be reversed. 

[0075] A seiyo error (FE: focus error) signal, a tracking error (TE) signal, a RF signal, and a PPS (push-pull) signal 
can be obtained as follows: 

25 

FE (SSD) = (B + C -I- F + G)- (A + D + E + H) 



TE (DPD) = phase (A + B ^- G + H) 
- phase (E + F + C + D) 



TE (DPP) = ((A + B + C + D) - (E + F + G + H)) 
- Gain (I - J) 



PP = (A + B + C + D) - (E + F + G + H) and 



RF=A+B+C+D+E+F+G+H 

43 wh re A = A1 + A2, B = B1 + B2, C = CI + C2, D = D1 + D2, E = El 4- E2, F = F1 + F2, G = G1 + G2, H = HI + H2. I 
= 11+12+13 + 14 and J = J1 + J2 + J3 + J4. 

[0076] As obvious from these expressions, the present invention requires only ten signal lines corresponding to A 
to J for picking up signals for detection while the optical receiving surface of the photodetector 40 has 24 regions from 
11 to 14, as shown in FIG. 11. 

so [0077] The regions other than the regions for the 1 0 signal lines can be wired by semiconductor-microfabrication on 
th optical receiving surface pattern of the photodetector 40. 

[0078] Such ten signal lines can be extended from an IC package of a photodetector used for a usual optical pick-up. 
[0079] As discussed abov , according to the pr sent invention, usual push-pull tracking detection can be applied to. 
for example, DVD-RAMs for th wider land-to-land or groove-to-groove pitch than that for other types of DVD. and also 
55 a targe diamet r of a bundle of beams when a beam of light is divided by hologram. 

[0080] Moreover, as discussed above, the present Invention achieves DPD-detectlon for DVD-ROMs (video and 
audio). DPP-detectlon for DVD-Rs and DVD-RWs. and push-pull detection for DVD-RAMs by means of one optical 
pick-up. 
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[0081] The optical pick-up according t the present invention is configured such that the h lographic device 38 is 
situated closer to the condenser lens 14 than to the photodetector 40 (LI < 12), as shown in FIG. 8. 
[0082] This arrangement offers easy fabrication and adjustments for the optical pick-up according to the present 
invention with less affection of optical axis displacement. 

[0083] For instance, rewritable DVDs for recording use a wamble signal for referring to addresses on the disk. The 
wamble signal Is used for a disk control with an address signal called a pre-pit for easier detection of an optical pick- 
up over an optical disk with modulation at a certain frequency to disk grooves or lands even when no signals have 
been recorded. 

[0084] These signals are detected by a photodetector using a push-pull signal with only a 1 0%-tolerance of amount 

of optical spot displacement to a divisional line for push-pull with respect to a optical spot diameter 

[0085] This is discussed further with a well known optical pick-up for astlgmatlsm-focus detection. 

[0086] An optical spot in the astigmatism-focus detection is converged onto a photodetector with no spot division. 

The spot division is performed on the divided segments on the photodetector. 

[0087] A spot diameter on the photodetector is about SO^m for a well known pick-up for DVDs. This size is decided, 
lor example, during reproduction from a double-layer DVD. according to conditions for suppressing crosstalk from the 
layer being not subjected to reproduction to a focusing error signal. 

[0088] For such a case, the positional displacement of the photodetector (optical spot) have to be adjusted to 1 0 % 
of the spot diameter, that is. 5^m or less. 

[0089] Almost the same spot size is given by a well known optical pick-up for SSD-detectlon for the same reason 
di&cussed above. 

[0090] Such a small diameter of a bundle of beams easily suffers thermal expansion when operated and aging, thus 
resulting in low reliability of an optical pick-up. 

[0091] On the contrary, the optical pick-up according to the present invention offers about 1 .8 mm-beam bundle on 
the hologram when using the objective lens having a 3.8 mm-effective beam bundle diameter and the signal-detection 
optical system with a composite lens having a 1 5 mm-focal length , the hologram being 9 mm apart from the condenser 
Ions but 11 .9 mm apart from the photodetector. 

[0092] Such a large (1 .8 mm) diameter of a bundle of beams on the holographic device provides a tolerance of about 
0 imm-optical spot displacement, thus achieving high reliability. 

[0093] Illustrated in FIGS. 1 2A and 12B are modifications to the signal-detection optical system 36 (FIG. 8) according 
to the present invention. 

[0094] A signal-detection optical system 36a shown in FIG. 12A is equipped with a concave lens 160 between the 
condenser lens 140 and the holographic device 38. 

[0095] A convergent bundle of beams fomned by the condenser lens 140 are incident to the holographic device 38 
via the concave lens 160 for focal length and magnification conversion and further incident to the photodetector 40. 
[0096] A signal-detection optical system 36b shown in FIG. 12B is equipped with the concave lens 160 between the 
holographic device 38 and the photodetector 40. 

[0097] A convergent bundle of beams formed by the condenser lens 140 are incident to the holographic device 38 
and further to the photodetector 40 via the concave lens 1 60 for focal length and magnification conversion. 
[0098] As disclosed above, the optical pick-up according to the present invention is provided with a bisected-holo- 
graphic device and a corresponding photodetector, for receiving the ± Ith-order diffracted light beams from three 
beams. 

[0099] The optical pick-up configured as above is capable of SSD for focus detection with less affection of other 
signals, DPD and DPP for tracking, and also usual push-pull. 

[0100] Therefore, one optical pick-up according to the present invention is applicable to several DVD-types. 
[0101] Moreover, the optical pick-up according to the present invention is provided with the holographic device that 
is situated on a convergent bundle of beams the diameter of which is large enough among convergent bundles of beams. 
[0102] The optical pick-up according to the present Invention thus offers high reliability against optical axis displace- 
ment, installation error, and so on. 



Claims 

1. An optbal pick-up comprising: 

a condenser lens to accept thr e las r beams reflected on an optical disk; 

a holographic device to accept the three laser beams via th condenser lens, a surface of the holographic 
device being divided into a first and a second hologram region by a bisecting tine oriented almost parallel to 
track formed on the optical disk, thus generating ± 1 th-order diffracted light beams on the hologram regions; and 
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a photodetector to accept the ±1th-order diffract d light beams to detect signals recorded on th optical disk, 
the photodetector having a plurality of photo-detecting segments corresponding to the ±1th-order diffracted 
light beams. 

2. The optical pick-up according to daim 1, wherein the holographic device generates at least twelve ± Ith-order 
diffracted light beams are generated on the first and the second hologram regions in response to the three laser 
beams. 

3. The optical pick-up according to claim 2, wherein the photodetector includes twelve photo-detecting segments, 
each set of three photo-detecting segments aligned almost parallel to the track fonned on the optical disk accepting 
the 4- Ith-order or the - Ith-order diffracted light beams generated on the first or the second hologram region. 

4. The optical pick-up according to claim 1 , wherein a distance between the condenser lens and the holographs 
device is shorter than a distance between the holographic device and the photodetector. 

5. The optical pick-up according to claim 1 further comprising a concave lens provided between the condenser lens 
and the holographic device or between the holographic device and the photodetector. 
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of photo-detecting segments corresponding to the ± 1 th- 
order diffracted light beams. The photodetector detects 
signals recorded on the optical disk based on the ±1th- 
order diffracted light beams. 
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Die Search Division considers that the piesent European patent application does not comply with the 
requirements of unity of invention and relates to several Inventions or groups of inventions, namely: 

1. Claims: 1-3 

An optical pick-up which comprises means for Irradiating 
three beams on an optical disk and a bisected hologram which 
diffractes the three reflected beams in +/-lst order beams. 
The several spot so generated are detected by a multiple 
photodetector. 

In particular the spots on the photodetector are at least 
12, and the photodetector itself includes at least 12 
elements, the number and distribution of the spots on the 
detector allowing the device to detect signals from several 
types of disks by using a plurality of detection techniques. 



2. Claim : 4 

The optical pick-up is characterised by an opportunal choi se 
of the distance between condenser lens, holographic device 
and photodetector, which configuration makes the device easy 
to fabricate and adjust, but less affected by optical axes 
displacement. 



3. Claim : 5 

The optical p1ck-up comprises a concave lens for focal 
length and magnification conversion. 
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